min. Solvent was then removed in vacuo to yield 336 mg of yellow-orange resin. This resin (331 mg) was then added to a mixture of Pd(PPh 3 ) 4 (382 mg, 0.331 mmol) in THF (7.2 mL). To this mixture was then added solid thiosalicylic acid (510 mg, 3.31 mmol) and the resulting dark red mixture was sealed under a cloud of Ar, covered with aluminum foil, and tumbled at rt for 24 h. Resin was then isolated by filtration and washed as follows: 5 x (5 x THF, THF x 1 h), 5 x CH 2 Cl 2 , CH 2 Cl 2 x 20 min, 5 x anhydrous CH 2 Cl 2 , anhydrous CH 2 Cl 2 x 10 min . Solvent was then removed in vacuo to yield 322 mg of yellow-orange resin. This resin (317 mg) was then washed twice with anhydrous THF and then resuspended in THF (29 mL). Diisopropylethylamine (2.75 mL, 15.8 mmol) was then added and the resulting mixture was cooled to 0 o C. To this mixture was added 4-methylmorpholine (0.035 mL, 0.317 mmol) and isobutylchloroformate (0.411 mL, 3.17 mmol). 
Macrobead-bound-(2R,3S)-phenyl-carbamic acid 2,3-dihydroxy-3-[5-(6-hydroxy-hexyl)-furan-2-yl]-propyl ester (5).
Light yellow beads 4 (220 mg, 0.482 meq./g, 0.106 mmol) were washed with CH 2 Cl 2 (2 x 10 mL x 10 min each) at rt and then resuspended in CH 2 Cl 2 (11 mL) . To this mixture at rt was added pyridine (0.356 mL, 4.41 mmol) and phenyl isocyanate (0.239 mL, 2.20 mmol). The resulting mixture was sealed under a cloud of Ar and tumbled at rt for 24 h. Resin was then isolated by filtration and washed as follows: 5 x THF, 5 x H 2 O, 5 x THF, THF/dil. aq. NaHCO 3 (sat. aq. NaHCO 3 
Macrobead-bound-(4S)-4-benzyl-3-{(3S,2S)-3-hydroxy-3-[5-(6-hydroxy-hexyl)-furan-2-yl]-2-methyl-propionyl}-oxazolidin-2-one (6).
Yellow-orange beads 3 (365 mg, 0.679 meq./ g, 0.248 mmol) were washed with CH 2 Cl 2 (2 x 15 mL x 10 min each) at rt, and then cooled to -78 o C. In a separate vessel, to a stirred solution of (S)-(+)-4-benzyl-3-propionyl-2-oxazolidinone (426 mg, 1.83 mmol) in CH 2 Cl 2 (7.3 mL) at 0 o C was added a 1M solution of dibutylboron triflate in CH 2 Cl 2 (1.92 mL, 1.92 mmol, nBu 2 C for 1 h (with periodic manual agitation about once every 8 h). The reaction was then quenched with the addition of pH7 phosphate buffer (7 mL), MeOH (7 mL), and 30% aq. H 2 O 2 (4.7 mL), and the resulting mixture was tumbled at 4 o C for 12 h. Resin was then isolated by filtration and washed as follows: 5 x CH 2 Cl 2 , 5 x DMF, 5 x THF, 5 x CH 2 Cl 2 , CH 2 Cl 2 x 1 h, 5 x DMF, DMF x 1 h, 5 x THF, THF x 1 h, 5 x CH 2 Cl 2 , CH 2 Cl 2 x 30 min, 5 x anhydrous CH 2 Cl 2 , anhydrous CH 2 Cl 2 x 30 min, and residual solvent was removed in vacuo to yield 6 as light yellow beads (431 mg). 5.2 mg of this resin was then treated with HF/Pyridine cleavage conditions (see General Methods) to yield crude diol 6 M=H with LCMS purity >90% (λ 214 Macrobead-bound-(4S)-4-benzyl-3-{(3S,2S)-3-acetoxy-3-[5-(6-hydroxy-hexyl)-furan-2-yl]-2-methyl-propionyl}-oxazolidin-2-one (7). Light yellow beads 6 (0.180 g, 0.563 meq./g, 0.101 mmol) were washed with CH 2 Cl 2 (2 x 9 mL x 5 min each) at rt and then resuspended in 9 mL CH 2 Cl 2 . To this mixture at rt was added diisopropylethylamine (0.627 mL, 3.6 mmol), DMAP (22 mg, 0.18 mmol), and acetic anhydride (0.170 mL, 1.8 mmol To determine the enantioselectivity achieved in the asymmetric dihydroxylation reaction (4' 5), this reaction was repeated using the pseudoenantiomeric ligand (DHQ) 2 PHAL, and the enantiomeric diol was subjected to the same conditions described above. A ~1/1 mixture of the two purified, enantiomeric bicyclic ketals was then prepared, and separation was achieved on a Chiralpak ® AS ™ 250 x 4.6 mm column (Amylose tris-[(S)-α-methylbenzyl carbamate] coated on 10 µm silica-gel substrate, Chiral Technologies Inc., Exton, PA) using a flow rate of 1 ml/min and an eluent of 4% IPA in hexanes [t R (8) = 3.13 min., t R (enantiomeric 8) = 4.09 min). Using this LC method, the enantiomeric ratio achieved in the transformation of 4' 5 was determined to be major:minor 83:17 (66% ee), and the stereochemistry of the major isomer was assigned using the Sharpless mnemonic. Macrobead-bound-(4S)-4-benzyl-3-{((2S)-2-[(2S)-6-(6-hydroxy-hexylidene)-3-oxo-3,6-dihydro-2H-pyran-2-yl]-propionyl}-oxazolidin-2-one (9). Light yellow beads 6 (0.090 g, 0.563 meq./g, 0.051 mmol) were treated with the same reaction conditions and washing protocols described above for the transformation of 5 8. Solvent was then removed in vacuo to yield 9 as light yellow beads. 5.2 mg of this resin was then treated with HF/Pyridine cleavage conditions (see General Methods) to yield crude alcohol 9 M=H with LCMS purity 86% (λ 214 ), t R 8.15 min. 84.6 mg of this resin was then treated with HF/Pyridine cleavage conditions and the crude product was purified by flash chromatography (SiO 2 , Hexanes/EtOAc: 1/1 1/2) to afford alcohol 9 M=H Macrobead-bound-4-Bromo-5-(6-hydroxy-hexyl)-furan-2-carbaldehyde (11) Colorless beads 2 (500 mg) were washed with THF (2 x 10 mL x 10 min each) at rt and then resuspended in 15 mL THF. A 0.5M solution of 9-BBN in THF (10 mL, 5.0 mmol) was then added and the resulting mixture was manually agitated and let stand at rt for 5 h. The reaction solution was then removed via cannula and the colorless resin was washed thoroughly with THF (5 x 15 mL x 10 min each). . In a separate flask, 4-m-Tolyl-furan-2-carbaldehyde 56 was dissolved in DMF (19.3 mL) and stirred at rt under Ar. To this solution was added the Br 2 /DMF solution dropwise via cannula over 45 min. The resulting dark orange/brown solution was stirred for an additional 15 min and then transferred to a separatory funnel and extracted with 8.5% ethyl acetate/hexanes (5 x 100 mL, 2 x 50 mL). The combined extracts were then concentrated in vacuo and the resulting orange DMF solution was dissolved in Et 2 O (200 mL) and washed with water (1 x 40 mL, 1 x 20 mL) (ethereal layer turned light yellow) and brine (1 x 20 mL), dried over sodium sulfate, and concentrated in vacuo. The crude product was azeotropically dried (benzene 30 mL, rotary evaporation) to yield 4.3 g of an orange oil, which was purified by flash chromatography (SiO 2 , hexanes/ethyl acetate : 100/1 50/1) to yield 3.9 g of the desired product 57 (14.7 mmol, 76%) R f = 0. 021 mmol) were treated with the same reaction conditions and washing protocol described above for the transformation of 5 8. Solvent was then removed in vacuo to yield 17 as light yellow beads. 5.2 mg of this resin was then treated with HF/Pyridine cleavage conditions (see General Methods) to yield crude diol 17 M=H with LCMS purity 90% (λ 214 ), t R 8.14 min, epimeric ratio = 9.4:1. 87.8 mg of this resin was then treated with HF/Pyridine cleavage conditions and the crude product was purified by flash chromatography (SiO 2 , Hexanes/EtOAc: 1/1 1/2) to afford diol 17 M=H as a yellow oil (8.6 mg, 0.0164 mmol, 0.187 meq./g, Theoretical yield 0.229 meq./g, 82% from 13, the stereochemical assignment at the hemiketal center has been tentatively assigned. R f = 0. 
Macrobead-bound-(4S)-4-Benzyl-3-{(3S,2S)-3-[4-bromo-5-(6-hydroxy-hexyl)-furan-2-yl]-3-acetoxy-2-methyl-propionyl}-oxazolidin-2-one (14). Light yellow beads

Macrobead-bound-(4S)-4-Benzyl-3-{(3S,2S)-3-hydroxy-3-[5-(6-hydroxy-hexyl)-4-m-tolylfuran-2-yl]-2-methyl-propionyl}-oxazolidin-2-one (15
Macrobead-bound-acetic acid (1S)-1-[2-((4S)-4-benzyl-2-oxo-oxazolidin-3-yl)-(1S)-1-methyl-2-oxo-ethyl]-11-hydroxy-2,5-dioxo-4-m-tolyl-undec-3-enyl ester (19). Light yellow beads 16
(0.090 g, 0.379 meq./g, 0.034 mmol) were treated with the same reaction conditions and washing protocol described above for the transformation of 5 8. Solvent was then removed in vacuo to yield 19 as light yellow beads. 5.2 mg of this resin was then treated with HF/Pyridine cleavage conditions (see General Methods) to yield crude alcohol 19 M=H with LCMS purity 66% (λ 214 ), t R 9.57 min. 84.4 mg of this resin was then treated with HF/Pyridine cleavage conditions and the crude product was purified by flash chromatography (SiO 2 Skeletal diversity metric. The synthesis of diverse skeletons is critical to achieving diverse displays of chemical information in 3-dimensional space. To provide some form of quantification for this type of diversity found in the set of six skeletons shown in Fig 2B, we developed a skeletal diversity metric based on the distance, angle, and dihedral angle between common atoms in computationally derived 3-dimensional structures. Specifically, the missing bonds in both the substrates and products in Figure 2B of the text represent potential attachment sites to which building blocks could be appended. The six substrates, having a 3 x 2 matrix of different appendages attached to a common α-alkoxy furan skeleton resemble the types of compounds typically derived from the one synthesis-one skeleton approach. Alternatively, the six products represent six distinct molecular skeletons generated combinatorially using the σ-element-based synthesis strategy. Comparing and contrasting these two collections (which are almost constitutionally isomeric) can provide a metric for the skeletal diversity generated in this one reaction using a common set of reagents. By replacing each of the missing bonds in the 12 structures shown in Fig 2B with methyl groups (or a methylene group for the 'left side' of structure 9), we were able to generate a collection of 12 simplified structures: 6 substrates (6*, 7*, 13*, 14*, 15*, and 16*) and 6 products (9*, 10*, 17*, 14'*, 18*, and 19*), which all share in common the 7 contiguous carbon atoms labeled C 1 -C 7 . Using the Spartan software package (Spartan '02, Wavefunction, Inc.) and a Gateway PC with an Intel Pentium 4 processor, we then performed the following two-step calculation on all 12 structures: The equilibrium conformer was determined reproducibly using the standard Spartan equilibrium conformer search with semiempirical AM1 calculations, followed by the determination of equilibrium geometry using the Hartree-Fock method with the 6-31G* split-valence basis set. For each of these 12 computationally derived 3-dimensional structures, the positions of every other carbon in the common, contiguous 7-carbon atom stretch were then used to determine 1. the distance (in angstroms) between C 1 and C 7 2. the angle C 1 -the midpoint between C 3 and C 5 -C 7 .
3. the dihedral angle comprising C 1 , C 3 , C 5 , and C 7 .
This analysis produced the following data Plotting these parameters for both substrates and products in a 3-dimensional plot using the Spotfire graphing package produced the 3-D plots shown in Figure 2C of the text. By this analysis, the 6 substrates, which represent a collection of products having a common skeleton similar to those derived from the one-synthesis-one skeleton approach, create a dense cluster (the two lobes of this dense cluster represent the acetylated and non-acetylated substrates). In contrast, the 6 products, which represent 6 distinct molecular skeletons generated combinatorially using the σ-element-based synthesis strategy, distribute broadly (both plots are drawn to the same scale) consistent with a diverse display of chemical information in 3-dimensional space. 1.2 g of 3-[Diisopropyl(p-methoxyphenyl)silyl]propyl functionalized macrobeads 1 was split into two portions (600 mg each) and each portion was subjected to a unique loading reaction with BB 1 A or BB 1 B, using the same protocol described previously for the transformation of 1 2 to yield 2 and 64, which were carried on to step 2. Suzuki coupling of Skeletal Information Unit #1 (σ 1 ) Colorless beads 2 (555 mg) and 64 (630 mg) were each split evenly by weight into three portions. Each of the three portions of 2 and 64 was then subjected to a B-alkyl Suzuki coupling with a unique 4-substituted-5-bromofuraldehyde (σ 1 = H, σ 2 = Br, or σ 3 = m-MePh, 6 parallel reactions) using the same protocols described previously for the transformation of 2 3, 2 11, and 2 12.
% Purity HRMS
No. 
√:
1 H NMR spectrum consistent with anticipated structure, LCMS purities for 65a and 65b are reported with detection at both λ 214 and λ 280 ; all other LCMS data reported with detection at λ 214 .
Step 3. Evans aldol coupling of Building Block #2 Aldol coupling of Building Block #2 (BB 2 ). The six pools of light yellow resin from Step 2 (2, 11, 12, and 65a-65c) were then each split into 3 equal portions (18 pools of ~60 mg each). Each of these 18 portions was then subjected to an aldol coupling reaction with one of the three acyl oxazolidinones BB 2 A, BB 2 B, or BB 2 C. Specifically, in 18 parallel reactions, 2, 11, 12, and 65a-65c were transformed to 20a-r using the same protocols described previously for the transformation of Step 4. 18 portions of light yellow resin from Step 3 (20a-r, ~60 mg each) were then each divided into two equal portions; one of these portions was subjected to an acetylation reaction using the same protocols described previously for the transformation of 6 7, 13 14, and 15 16, and the other portion was not acetylated yielding 20a-jj. Results are presented in Table 1 . Table 2 . Fig. 4) Screening for BB#1 (BB 1 ) The 13 commercially available compounds shown below, each containing both a hydroxyl group and a terminal olefin, were screened for both effective loading onto macrobeads and subsequent B-alkyl Suzuki coupling with one or more of the following: 5-bromofuraldehyde, 4,5-dibromofuraldehyde, and 4-m-MePh-5-bromofuraldehyde. All reactions were run on ~25 mg of macrobeads. 0325 meq.) in a 2 mL polypropylene tube at rt under Ar were allowed to swell in CH 2 Cl 2 (~10 ml) for 10 min. The colorless beads were then filtered and again washed with CH 2 Cl 2 (~10 mL x 10 min.), and then resuspended in a 2.5% (v/v) solution of TMSCl in CH 2 Cl 2 (~10 mL) for 30 min. The beads were again filtered and washed thrice with CH 2 Cl 2 (5 min each) and then suspended in a 3% (v/v) solution of trifluoromethanesulfonic acid in CH 2 Cl 2 (0.575 mL, 0.195 mmol) for 20 min during which the reaction tube was shaken periodically and the beads turned orange. After filtration, the orange-colored beads were again thrice washed with CH 2 Cl 2 and then resuspended in a minimum volume of CH 2 Cl 2 (~0.2 mL). Freshly distilled 2,6-lutidine was then added (30.3 uL, 0.26 mmol) resulting in bead discoloration followed by building block #1 (0.26 mmol). The resulting colorless reaction mixture was then shaken manually and let stand at rt for 12 h. The beads were then filtered, washed with CH 2 Cl 2 (5 x 5 mL x 5 min. each), and the solvent was removed under Ar flow followed by residual solvent removal in vacuo to yield resin 51 loaded with candidates for building block #1.
Split-pool library synthesis (Text
52 Macrobeads loaded with candidates for building block #1 51 (~0.0325 meq.) were washed with THF (2 x 3 mL x 10 min each) at rt and then resuspended in THF (0.750 mL). A 0.5M solution of 9-BBN in THF (0.5 mL, 0.25 mmol) was then added and the resulting mixture was let stand at rt for 5 h (with periodic manual agitation every hour). The reaction solution was then removed via cannula and the colorless resin was washed thoroughly with THF (5 x 5 mL x 10 min each). To the resin was then added PdCl 2 dppf (1 mg, 0.00125 mmol) via cannula as a suspension in THF (0. Table 3 . 
Screening for Building Block #2 (BB 2 )
We then screened a variety of commercially available, nonracemic chiral oxazolidinones combined with diverse acyl side chains for efficient coupling with macrobead-bound 5-(6-hydroxyhexyl)-furaldehyde. We first synthesized a diverse set of eight chiral oxazolidinones coupled to various acyl side chains, and tested them for efficient aldol coupling. Tolerance for diverse oxazolidinones was noted and the three most effective acyl side chains from those tested were identified and used in a second round of screening, in which a 5 x 3 matrix of commercially available oxazolidinones and acyl side chains were synthesized and tested. These 15 building blocks (BB 2 AS-BB 2 OS) were found to be effective coupling partners in the Evans aldol reaction. The 15 enantiomeric acyl oxazolidinones (BB 2 AR-BB 2 OR) were also prepared, allowing us to take advantage of reagent-based stereocontrol to generate both sets of possible enantiomeric or diastereomeric (when BB 1 is chiral) aldol adducts. These building blocks are classified as R or S by the orientation of the 4'-substituent on the oxazolidinone ring. ) was slowly added and the mixture was stirred for 15 minutes. The appropriate acid chloride (1.1 equiv.) was then added by syringe and the mixture stirred for another 30 minutes. The mixture was then warmed to rt over 45 minutes, quenched with NH 4 Cl (4 mL), and the THF was removed with rotary evaporation. The resulting slurry was then extracted with CH 2 Cl (2 x 5 mL), and the combined organic fractions were washed with 2 M NaOH (aq.) (5 mL) and brine (5 mL), dried over sodium sulfate, and concentrated in vacuo. The product was then purified via flash chromatography (SiO 2 , hexanes/ethyl acetate), azeotropically dried with benzene, and stored under Argon for further use. The average chemical yield of the syntheses was roughly 85%. Table 4 .
Collection of candidate building blocks included in first screen for BB#2
O
Split-pool library synthesis
Step 
Coupling of Building Block #1 (BB 1 ). A single pool of 3-[Diisopropyl(p-methoxyphenyl)silyl]-
propyl functionalized beads 1 (2 g) was split evenly into seven portions (286 mg each), and each was subjected to a loading reaction with a unique BB#1 as described below:
propyl functionalized beads 1 (286 mg per reaction) in a 10 mL polypropylene tube at rt under Ar were allowed to swell in CH 2 Cl 2 (7 ml) for 10 min. The colorless beads were then filtered and again washed with CH 2 Cl 2 (7 mL x 10 min.), and then resuspended in a 2.5% (v/v) solution of TMSCl in CH 2 Cl 2 (7 mL) for 30 min. The beads were again filtered and washed thrice with CH 2 Cl 2 (5 min each) and then suspended in a 3% (v/v) solution of trifluoromethanesulfonic acid in CH 2 Cl 2 (6.6 mL) for 20 min during which time the reaction tube was shaken periodically and the beads turned orange. After filtration, the orangecolored beads were again thrice washed with CH 2 Cl 2 and then resuspended in a minimum volume of CH 2 Cl 2 (~1 mL). Freshly distilled 2,6-lutidine was then added (346 uL, addition resulted in bead discoloration) followed by building block #1: T1A T2A  T3A  T4A  T5A  T6A  T7A  T8A  T9A  T10A T11A T13A
Encoding scheme for building block #1
Two macrobeads from each of the seven portions were removed and subjected to the standard HFPyridine-mediated compound cleavage conditions (see General Information), and the individual macrobeads and/or a portion of the solution of cleaved compounds were subsequently subjected to the standard CAN-mediated tag cleavage reaction. After confirming tagging scheme, the seven portions of dry resin 52 were then pooled together in a single polypropylene tube, swollen in anh. THF, tumbled for 30 min, and then the solvent was removed under Ar flow followed by residual solvent removel in vacuo.
Step #1 (σ 1 ) . Each of the three product portions 52 was then subjected to a unique encoding reaction. A freshly prepared solution of one or more tags (each tag 4.4 mM in 11.1 mL CH 2 Cl 2 ) was individually prepared for each reaction. The resin 52 (>672 mg/rxn) was then added to the solution of tags, placed under an Argon cloud, capped and sealed with parafilm, and allowed to rotate gently for 1 h. To this mixture was then added a freshly prepared solution of rhodium triphenylacetate (4.4 mg./mL, 11.1 mL), and the vial was sealed under Ar, wrapped in aluminum foil to prevent exposure to light, and allowed to tumble gently for 15 h. The resin was then isolated by filtration and washed as follows: 2 x (5 x CH 2 Cl 2 , CH 2 Cl 2 x 15 min.), 3 x (5 x THF, THF x 2 h), 5 x anh. THF, anh. THF x 1 h, 5 x anh. CH 2 Cl 2 , anh. CH 2 Cl 2 x 20 min, and the solvent was removed under Ar flow followed by residual solvent removal in vacuo to yield three portions of resin 52, collectively representing all combinations of building block #1 and σ-element #1, with each combination chemically encoded with polychlorinated aromatic tags.
Tagging for Skeletal Information Element
Encoding scheme for skeletal information element #1 (σ 1 ) T1A T2A  T3A  T4A  T5A  T6A  T7A  T8A  T9A  T10A T11A T13A
10 individual macrobeads were removed from each portion 52 and subjected to the standard HFPyridine cleavage conditions. The cleaved product from all 30 individual macrobeads was analyzed by LCMS, and the polychlorinated tags remaining on each macrobead were then cleaved and analyzed by GC (data not shown). The three pools of dry resin 52 were then pooled together in a single polypropylene tube, swollen in anh. CH 2 Cl 2 , tumbled for 30 min, and then the solvent was removed under Ar flow followed by residual solvent removal in vacuo.
Step 3 Tagging for building block #2. Each of the 30 portions of product resin 53 loaded with ΒΒ 2 was then subjected to a unique encoding reaction. A freshly prepared solution of one or more tags (each tag 4.4 mM in 1.1 mL CH 2 Cl 2 ) was individually prepared for each reaction. The resin 53 (>73.5 mg/rxn) was then added to the solution of tags, placed under an Argon cloud, capped and sealed with parafilm, and allowed to rotate gently for 1 h. To this mixture was then added a freshly prepared solution of rhodium triphenylacetate (4.4 mg./mL, 1.1 mL), and the vial was sealed under Ar, wrapped in aluminum foil to prevent exposure to light, and allowed to tumble gently for 15 h. The resin was then isolated by filtration and washed as follows: 2 x (5 x CH 2 Cl 2 , CH 2 Cl 2 x 15 min.), 3 x (5 x THF, THF x 2 h), 5 x anh. THF, anh. THF x 1 h, 5 x anh. CH 2 Cl 2 , anh. CH 2 Cl 2 x 20 min, and the solvent was removed under Ar flow followed by residual solvent removal in vacuo to yield 30 portions of resin 53 representing all combinations of building block #1, σ-element #1, and building block #2, with each combination chemically encoded with polychlorinated aromatic tags. T1A T2A  T3A  T4A  T5A  T6A  T7A  T8A  T9A  T10A T11A T13A  BB 2 
Encoding scheme for building block #2
AS
Two individual macrobeads were removed from each portion of product resin 53 and subjected to the standard HF-Pyridine cleavage conditions. The cleaved product from each of these 60 individual macrobeads was analyzed by LCMS, and the polychlorinated tags remaining on each macrobead were then cleaved and analyzed by GC. The results are presented below in Table 5 . The 30 portions of dry resin 53 were then pooled together in a single polypropylene tube and wellmixed.
Step Tagging for +/-acetylation of aldol adducts (σ 2 ). The product resin from this acetylation reaction was then added to a freshly prepared solution of tag T13A in CH 2 Cl 2 (16.7 mL, 4.4 mM). The resulting mixture was sealed under an argon cloud and allowed to rotate gently for 1 h. Then, a freshly prepared solution of rhodium triphenylphosphate (16.66 mL., 4.4 mg./mL.) was added to the mixture of tags and resin. This vial was then sealed under an argon cloud, capped and sealed with parafilm, wrapped in aluminum foil to prevent exposure to light, and allowed to rotate gently for 15 h. The resin was then isolated by filtration and washed as follows: 2 x (5 x CH 2 Cl 2 , CH 2 Cl 2 x 15 min.), 3 x (5 x THF, THF x 2 h), 5 x anh. THF, anh. anh. THF x 45 min, 5 x anh. CH 2 Cl 2 , anh. CH 2 Cl 2 x 20 min, and the solvent was removed under Ar flow followed by residual solvent removal in vacuo to yield two portions of resin 54 representing all combinations of building block #1, σ-element #1, and building block #2, and σ-element #2, with each combination chemically encoded with polychlorinated aromatic tags. T1A T2A  T3A  T4A  T5A  T6A  T7A  T8A  T9A  T10A T11A 
Encoding scheme for σ-element #2
The compound and chemical tags were then cleaved from 60 individual macrobeads 54 (30 from each portion) and analyzed by LCMS and GC, respectively. These data were found to be consistent for 60/60 (100%) of these macrobeads, and the compounds cleaved from 55/60 (92%) of these macrobeads were determined to be ≥ 70% pure by LCMS analysis. The results are presented in Table 6 .
427 mg of each of the two portions of light brown product resin were then pooled together in a single polypropylene tube and well mixed to generate a collection 54 representing all possible combinations of BB 1 , σ 1 , BB 2 , and σ 2 in both enantiomeric and diasteromeric forms.
substrates
PPTS
Experimental: A 120 mL sealed tube apparatus (Chemglass) was charged with THF (64 mL), H 2 O (16 mL, THF and H 2 O were mixed to homogeneity), and macrobead-bound substrates 54 (853 mg, 5.2 macrobeads/mg, ~4410 macrobeads, multiplicative factor = 3.5; substrate macrobeads were light brown) at rt under ambient. The resulting mixture was agitated manually for 2 min and then let stand at rt under ambient for 10 minutes. To this mixture was then added NaHCO 3 (3.06 g, 36 mmol) and NaOAc (1.48 g, 18 mmol) and the resulting mixture let stand at rt for 10 minutes with periodic manual agitation (2 layers formed). To this mixture was then added NBS (2.136 g, 12 mmol) and the resulting yellow tinted reaction mixture was sealed under ambient and manually agitated. The flask was immediately wrapped in aluminum foil and then tumbled at rt for 1 h (the reaction solution turned dark yellow/yellow-orange). The resin was then isolated by filtration into a 20 mL polypropylene tube using THF and anh. CH 2 Cl 2 x 30 min, and 5 x anhydrous CH 2 Cl 2 x 2 min each. Solvent was then removed under Ar flow followed by residual solvent removal in vacuo to yield a collection of macrobead-bound products 55 representing a complete, combinatorial (3 x 2 = 6) matrix of molecular skeletons, each derivatized with a complete, combinatorial (7 x 15 = 105) matrix of building blocks in both enantiomeric/diastereomeric forms (6 x 15 x 2 = 1260). The compound and chemical tags were cleaved from 120 individual product macrobeads 55 and then analyzed by LCMS and GC, respectively. The LCMS data were consistent with the formation of the functionalized skeleton encoded by the corresponding chemical tags in 120 out of 120 cases (100%). Moreover, 84/120 (70%) of these compounds were determined to be ≥ 70% pure by LCMS analysis. These results are presented in Table 7 
